INTRODUCTION
There is a high incidence of complications following diagnostic and therapeutic intervention in patients with obstructive jaundice ,2. There is considerable evidence to implicate endotoxaemia in the pathogenesis of the renal3,4, hepatic5, immunological and coagulative disorders frequently seen in these patients. emia results from an increased absorption, ofluminal endotoxin into the portal circulation and its decreased clearance by the Kupffer cells 1,1 allowing it to spill over into the systemic circulation. However, the nature of the intestinal changes which allow increased absorAtddressforcorrespondence: Mr. M.E. Bailey In theory an increase in endotoxin absorption could arise from alterations in the luminal contents, in the intestinal flora, in the gut wall or interactions between the three. It has been postulated that the absence of bile increases the absorption of endotoxin 9,2 but clinical studies have yielded conflicting results following administration of bile salts13-5. Furthermore in a clinical study no alteration in the small bowel flora was found in jaundiced subjects when compared to controls3.
Earlier work by our group has provided morphological evidence for changes in the intestine of bile duct ligated rats indicative of increased erosion of the microvilli of the enterocytesTM. This (Figures a, 2a, b ). This was confirmed by transmission electron microscopy (Figures b, 2c, 2d ) which also showed a thickening of the terminal web and hypertrophy of the golgi apparatus in bile duct ligated animals. In addition there was some increase in the incidence of damaged mitochondria in bile duct ligated animals and, in some cells, the mitochondria were markedly condensed. Histochemical staining showed a patchy loss of the brush border enzymes alkaline phosphatase and 5'-nucleotidase consistent with the results of electron microscopy. No difference was observed between germ-free and conventional animals in any of these studies.
2.) Endotoxin Levels in Germ Free and Conventional

Animals
To confirm the endotoxin poor status of germ free animals we examined the amount of endotoxin in faces and in portal and systemic blood. Very low levels (37.5 _+ 2.0 ng/g) of endotoxin was detected in the caecal contents of germ free rats but levels were about 0.05% of the levels (77.7 + 9.4 gg/g) found in coventional animals. Endotoxin levels in both portal and systemic circulation were below the limits of detection in both SHAM and BDL germ free animals. As microbiological tests confirmed the germ free status of the animals it was assumed that the caecal endotoxin was derived from the diet on which the animals were reared. Conventional animals showed the expected increase in circulating endotoxin following bile duct ligation, changes being greater in the portal vein than in the systemic circulation (Figure 3 ). 
DISCUSSION
Absorption of endotoxin increases in obstructive jaundice 8, 9, 12 and endotoxaemia has been implicated in the pathogenesis of a number of end organ effects in the presence of cholestasis3-7. Endotoxins are also known to potentiate the effects of ischaemic injury2. In earlier studies we have reported that the increase in endotoxin absorption is accompanied by morphological changes in the intestine 6 and now present the results of studies designed to determine the pathogenesis ofthese changes.
Our results showed that morphological changes in the small intestine during cholestasis were identical in the endotoxin-poor germ free rats and conventional animals falsifying the hypothesis that a significant change in the intestinal flora could explain the alterations to intestinal morphology. This is consistent with the findings of a clinical study where no significant difference of the gut flora was found between controls and patients with obstructive jaundice 3.
As the intestinal changes in cholestasis do not appear to be associated with changes in the bacterial flora it seemed possible that the structural integrity of the small intestine depends, in some way, on factors present in bile Earlier we suggested that the endotoxaemia of cholestasismight be due to increased absorption secondary to changes in the gut wall. 
